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Chloride reabsorption in the proximal tubule of the rat kidney.
J. C. A therton. Department of Physiology, University of Manchester,
Manchester, England. According to the conventional view, prox-
imal tubular reabsorption of chloride is a passive consequence of
primary active sodium transport. In contrast, some recent work
has indicated that in the later parts of proximal tubule a significant
proportion of sodium transport may occur passively along an
electrical gradient created by chloride diffusion. Evaluation of the
role of chloride diffusion requires accurate knowledge of the trans-
tubular chloride concentration gradient. There is a complete ab-
sence of data concerning chloride concentration in peritubular
fluid. In previous work it has been assumed to be identical with
that in systemic plasma. The present experiments were designed to
determine: a) any difference in chloide concentration between seg-
ments of proximal tubular lumen and adjacent peritubular capil-
lary plasma, and b) the profile for chloride reabsorption along the
proximal tubule. Male, Sprague Dawley rats, weighing 150 to 200
g, were prepared for free-flow micropuncture studies by conven-
tional techniques. Saline, 0.9%, (usually containing 3H-inulin) was
infused at 200 l/min throughout the experiment. Samples were
collected from proximal convolutions of surface nephrons and
adjacent peritubular capillary vascular stars. Immediately follow-
ing these collections, a systemic blood sample was obtained. Chlo-
ride concentrations in tubular fluid, peritubular capillary plasma,
and systemic plasma were determined on nanoliter samples by the
method of Ramsay et al. In 30 nephrons, punctured to determine
the profile for chloride reabsorption, mean single nephron gb-
merular filtration rate was 28.8 + 2.1 nI/mm. When expressed in
terms of fractional reabsorption of chloride along the length of the
tubule, the results suggest that a) 50 to 60% of the filtered load is
reabsorbed by the end of the proximal tubule, and b) only minimal
amounts of chloride are reabsorbed in the first 15 to 20% of the
tubule. In 42 samples of tubular fluid, peritubular capillary plasma,
and systemic plasma, the mean chloride concentrations were 140.7
+ 2,0, 106.1 + 1.3, and 112.1 1.3 tmoles/ml, respectively. The
difference between systemic and peritubular capillary plasma was
statistically significant (P < 0.001, paired t test). The results in-
dicate, therefore, that the assumption of identical chloride concen-
trations in systemic and peritubular capillary plasma is not valid.
Transtubular diffusion in acute renal failure. W. R. Cattell, M.
Sensi, and P. A ckrill. St. Bartholomew's Hospital, London, England.
An early obvious nephrogram is commonly observed during excre-
tion urography in patients with acute oliguric renal failure (ARF).
The mechanism for this is unexplained. Thus, there is considerable
experimental and clinical data to support the concept that in ARF
the principal functional abnormality is reduced glomerular filtra-
tion secondary to reduced cortical blood flow. If, however, as is
generally believed, the nephrogram is dependent on the intra-
luminal accumulation of contrast medium, principally via gb-
merular filtration, it is difficult to account for the early appearance
of this in patients with ARF. We have studied in depth the mecha-
nism by which the nephrogram is produced in rats with ARF
induced by mercuric chloride or glycerol. It cannot be accounted
for by tubular secretion or by contrast medium in the vascular
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space, A study of the distribution of sodium ferrocyanide (a com-
pound normally only filtered) following its administration to rats
with ARF shows early accumulation within the tubular lumen in a
pattern quite unlike that observed in control animals. From this
evidence it is proposed that in the presence of tubular damage there
can be free diffusion of compounds from the peritubular space into
the tubular lumen where it persists in concentrations in equilibrium
with those in the vascular compartment.
Occlusive glomerular hyperplasia in migrating fish: Prolactin and
the possible relevance to human glomerular disease. J. W. Dobbie,
N. G. Moss, and A. C. Kennedy. Tenovus Kidney Diseases Research
Unit, Glasgow Royal Infirmary, Scotland. In the course of an ultra-
structural reconstruction of the fish glomerulus, we observed a
phenomenon in the young rainbow trout which we have called
occlusive glomerular hyperplasia. In these fish, 40 to 50% of the
glomeruli showed hypercellularity involving endothelial, mesan-
gial, and epithelial cells, resulting in occlusion of capillary and
urinary space. Preliminary observations in young salmon pre-
paring to smolt indicate a similar phenomenon. These findings
suggest that in the kidneys of smolting salmonids there may exist a
normal involutional process whereby proliferation of all cellular
elements of the glomerulus occludes a certain percentage of gb-
meruli in anticipation of a profound environmental change. The
ultrastructural changes in occluding fish glomeruli share many
features with proliferative glomerulonephritis in man. Previous
studies of the physiology of smolting indicate an episode of intense
hormonal activity preparatory to migration from fresh water to
salt water. There is now evidence to suggest that prolactin is
obligatory for survival in fresh water. Prior to migration this
hormone falls and remains at a low level while the fish is in salt
water, only to rise again immediately before return to fresh water.
The relevance of prolactin as an osmoregulator in man has only
recently been studied. Its role as a controller of gbomerular cellular-
ity in man has not been previously suggested. Our observations of
apparent reversal of rapidly progressive, crescentic glomerulo-
nephritis in an adolescent female following phenothiazine-induced
galactorrhoea have provided an insight into the possible clinical
significance of our findings in the fish kidney in that they suggest a
new concept of control of the vertebrate glomerular cellular popu-
lation.
Serum immune complexes and disease activity in lupus nephritis.
R. J. Levinsky, J. S. Cameron, and J. F. Soot hill. Institute of Child
Health and Guy's Hospital, London, England. In the sera of 24
patients with SLE nephritis, circulating soluble immune complexes
were measured using a new semiquantitative test derived from the
latex agglutination test of Lurhuma et al (1976). Low affinity
rabbit 1gM antibodies to human immunogbobulins of different
classes, absorbed on insoluble immunoabsorbents, have been pre-
pared. These low affinity antibodies agglutinate immunoglobulin-
coated latex particles, and antigen-antibody complexes are de-
tected by their inhibition of this reaction. Complement binding
complexes are detected by their inhibition of Clq agglutination of
lgG-coated latex particles. Semiquantitative measurement of corn-




plexes may be made by counting residual unagglutinated latex
particles on a Coulter counter (Model ZB). lgG (0.1 pg) which has
been heat-aggregated gives a positive reaction using the anti-IgG
system. The inhibition was above the upper limit of normal in 14 of
the 24 patients with SLE nephritis, all of whom were on various
immunosuppressive treatments and had varied clinical activity.
The complexes identified contained igO and CIq, and a good
correlation was obtained between the two tests (r = 0.84, P <
0.001). Two sera were fractionated on a calibrated Sepharose CL-
613 column, and IgG complexes were identified in the Ito 1.5 X 10°
mol wt range. No correlation was obtained between level of com-
plexes and serum DNA binding, C3, or Clq levels. In one patient
followed sequentially, however, the level of serum circulating sol-
uble immune complexes proved to be the earliest indication of
reexacerbat ion.
Prevalence of low-molecular weight proteinuria in South Wales.
A. E. Li.con, A. W. Asscher, M. Davies, M. Hopkins, R. Fifield, and
p ( E/aood. K. R. U. F. Institute of Renal Disease, Welsh National
School of Medicine. Royal Infirmary, C'ardiff, and M. R. C. Epide-
nnologr Unit, South Wales. Low mol wt (LMW) proteinuria is
considered to be a sensitive indicator of tubular damage and an
early indicator of interstitial kidney disease. The prevalence of
LMW proteinuria has not been studied in unselected populations.
We report here the results of such a study on 205 subjects, aged 18
to 64 yr, taken from the electoral register of both an industrial and
a rural area of South Wales. The presence of LMW proteins in
early morning urine specimens was studied by electrophoresis in
sodium-dodecyl-sulphate (SDS) polyacrylamide gels. The urinary
concentration of 2-microglobulin was also measured by radio-
immunoassay (Phadebas p2-micro test). A standard questionnaire
was administered to all subjects. In the industrial area. LMW
proteinuria was found in 75% of the subjects. In 19% a four-band
pattern of LMW proteins was found similar to that observed in
each of 21 patients with end-stage kidney failure. In the rural
community LMW proteins were found in 71% and the four-band
pattern in 21%. LMW proteinuria was unrelated to sex, age, symp-
toms of UTI or consumption of analgesics. Two subjects in the
survey showed 2-microglobuIin levels outside the normal range (4
to 370 pg/liter). Screening for LMW proteinuria by the present
methods appears to be too sensitive for the early detection of
clinically important kidney disease. Our results suggest that all
data published on the prevalance of LMW proteinuria in diseased
states need to be reinterpreted in the light of the present findings in
an unselected population.
Glomerular fibrin clearance mechanisms: I. Fibrinolysis. A. San-
che;-Iharrola and P. Naish. North Staffs Research Laboratory,
North Staffc Medical Centre, Stoke-on-Trent, England. Experi-
ments have been undertaken to examine in detail the results of
thromboplastin infusion in the rat as part of a project to study
glomerular fibrin clearance mechanisms. Marked intraglomerular
capillary thrombosis was observed at the end of thromboplastin
infusion. At the same time, there was a rise in glomerular plas-
minogen activator activity (PAA) (as measured by the modified
Todd technique) which was proportional to the amount of
thromboplastin infused. Glomerular PAA rose to a maximum 30
mm after the end of infusion and had returned to normal 24 hr
later. Almost complete clearance of fibrin from glomeruli had
occurred within 12 hr. Thrombocytopenia, also proportional to the
thromboplastin dose, was observed. Evidence is presented which
indicates that complement activation did not occur. The results
show that fibrinolysis is an important mechanism in glomerular
fibrin clearance and that the Todd technique is a valid method for
its measurement.
Cyroglobulins and the complement system in Henoch-Schönlein
nephritis. D. Gicyn Williams, M. Garcia-Fuentes, and C. Chant/er.
Departments of Medicine and Paediatrics, Guy's Hospital, London
Bridge. England. Henoch-Schönlein purpura (HSP) and the gb-
merulonephritis which frequently accompanies it are considered to
be immune complex diseases, although there is no direct evidence
that this is so. The presence of cryoglobulins (which often behave
as immune complexes) and abnormalities of the complement sys-
tem were studied in three groups of patients: I) patients with acute
HSP, defined in this study as patients suffering at the time with
HSP for not more than 30 days; 2) patients with a previous episode
of I-ISP and with current glomerular disease; 3) patients with a
previous episode of HSP but with no current renal abnormalities.
Significant cryoglobulinemia, previously unreported, was found in
groups I and 2. and analysis of the cryoglobulins showed a high
incidence of IgA. The presence of cryoglobulins was not related to
the presence or absence of renal abnormalities in the acute group,
but cryoglobulinemia was associated with renal abnormalities at
the time of the study in patients who previously had had HSP.
Only a small number of patients had hypocomplementemia, and
the ability of isolated cryoglobulins to activate complement was
likewise demonstrated in a minority of cases.
Prognosis of Henoch-Schönlein nephritis. M. H. Winterborn, R.
('ounahan, H. Swet.schin, S. R. Meadow, J. S. Cameron, C. Chant-
/er, D. Turner, and R. H. R. White. The Children's Hospital, Lady-
Wood Middleway, Birmingham, and Guy's Hospital, London Bridge,
England. Clinical and renal biopsy data from 88 children with
Henoch-Schönlein nephritis (HSN) were reported in 1972. After
an interval of five years, 85 of the children have been reexamined.
Two years after the Onset of nephritis. 40 patients (group I, 45%)
were normal: 32 patients (group 2, 36%) had hernaturia or moder-
ate proteinuria (< 20 mg/hr/rn2); 12 patients (group 3, 14%) had
heavy proteinuria with or without hypertension, but with a gb-
merular filtration rate (GFR) > 60 rnl/min/I.73 rn2; four patients
(group 4, 5%) had renal insufficiency (N = I) or had died (N = 3). In
early 1976, 5 to 21 years after the onset of nephritis, three patients
(8%) in group I and three patients (10%) in group 2 had developed
hypertension or heavy proteinuria without renal insufficiency. Two
patients (6%) in group 2 and six patients (50%) in group 3 had
developed renal insufficiency. The mortality had risen to four,
while a further three patients were on long-term hemodialysis.
Improvement in renal function had occurred in none of group 4,
four of group 3, and 21 of group 2. Renal biopsy and the present-
ing renal disease were of limited value in assessing the prognosis
for an individual patient. Contrary to our previous belief, renal
function may change significantly more than two years after the
onset of FISN in children. Follow-up should, therefore, be contin-
ued for at least ten years.
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Direct renal actions of isoprenaline and propranolol. J. L. Ader,
J. M. Suc, T. Tran Van. Groupe I.N.S.E.R.M. U 133, CHU Rang-
ueil, Toulouse, et Laboratoire de Physiologie de Ia Faculté de Méde-
cine, Toulouse, France. Effects of isoprenaline and propranolol
infused into renal arteries were studied on ten pairs of isolated dog
kidneys perfused at a constant high level pressure (160 mm Hg),
Thirty minutes after the beginning of blood perfusion, one kidney
received a 2 pg/mm isoprenaline infusion (group A kidneys). The
other kidney received the same isoprenaline infusion plus, after the
60th mm, a 40 pg/mm propranobol infusion (group B kidneys).
